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(57) Abstract: 



PURPOSE: A tetrode electron 
gun for electronic beam column 
is provided to adjust both 
variable high brightness and 
illumination uniformity in the 
profile of the electron beam by 
adding the fourth electrostatic 
focusing electrode located 
between the cathode and the 
anode within the electron gun. 

CONSTITUTION: An electron 
beam column comprises an 
electron source including a 
cathode(2), an electrode 
disposed coaxially to electrons 
emitted from the cathode, an 
anode(8) disposed coaxially to 
the electrons influenced by the 
electrode, an electrostatic 
focusing electrodeO 8) disposed 
between the electrode and the 
anode; an aperture located so 
that an electron beam from the 
source is incident thereon; and 
a plurality of electron beam 
lenses(20), each co-axial to the electron beam and located to focus the beam after 
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passing through the aperture. 
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as* 

2XhS ^^Oll/d #£H2J 2X|-#(electron gun)^ ^2X1- 3^ ^P^H Sg^Ch 4^(4^ 2^) 2n£J2| H^H^OIIAH Dm m 
^ £¥I S^ofe 3!°^ o^^ o^ CK 01 - LH°| 3H^H2f 0H£E AK)|2| §2 2 ^(focusing electrode)^ 

o^AM 2^ a=g 4* keV2j ^221^ tihOICH^EJIQ ¥^Qj^ S^EIb 3H^£2| 0I0IXIM 5IS&CK 2^ 2^2j H§l» 

^ii ^XJoPI ^6H AH 3H4:£ 0^011 3£|£2) tifOICH^M S«B££M| 3fE ^£ §y £g 2Ha 2¥I 3E^if ^ SACK ^2 Oil 

2^2j HfOIOi^S £^oK>i sj^oj ^ojai- 01 Eh ^ g ggij- 4, 21 

CHS£ 

£3 

SAIIAI 

EE 2^ £ 121 2X1- £J i*ii0||Ai ^dH°] 3^2* O^MBJM UEWfe ££. 
£ 3^ £ 12| a» W SS0||/d S ^S2| 4^2- CH^MB-IM UEIUfe EB. 

£ 4^ 3^^ o\&mz\^^ ana 1 a 01011 sH&shfe oiiuxisj ^idi UEfuib £2. 

£ 5^ S ^S2| 4^5* a««a£¥0 SX^ ^ 01011 WlSSffe 13^ Oil Li XI 2j UEfLHb ££. 

2 : 3H:££ 00000 4 : 3EI£ 2 ^ 
6 : Hai£ S00008 : 0H££ 
12 : 2 XI- ^ocoou : B^±2.W 
18 : S^oooo20 : §2?l df°J 
16, 22, 24 : 23 

^S2l *|2sj 

^rsoi d\& m n mow ean^i^ 
axh &j oils soi, ^ie^oii ej af snaoii ei^& eiixi^^ m&m oidixi»ai3pi mm &xm ai^namoiiAi Mgsi 

52^ SXISJCH 2ICf. i^S^I £ilXI^£H2J X^ U^Oil CHI S £^ Cf§ HSAil^M 9\m M&Z.^ M^M ^ 9lt= BilXI^^OilAi M 

mm »a»a. se» sn s tgg sb ai ^Mwm oidixi»ai9pi mvt mx\ ^oisoiiAi A^gsa. 2x1- soig si di^nsinia ^ 
^ e^2j 2x1- a ^goi gxiEicH sin ^1^2^ an ^^sfe 2x^ ^spim a^am 2x^ t§ sssci. m^^^&s} 

2Xf ^3Hy H^( P robem ^S^m>IU, ^^2j an S MgmOl SE^ ^(aperture) M ^SofeGII M^M ^ 9JLQ. 
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mi\\9i mxi& m& mx\ q DFoiH^g^ &xi ±±m ss&o. ^ai^ ^buhi AM^Kschottky) ^t§ se{= &mi\m± 

—) * 3^^ g^M SSSffe: 231 StS(i^££fe 2XF §2S ^)2£, 3^2" S«g 2XF 3Hi ^1^2^ = gJS 

Dim m^^MD^, *±xf ssi 5je oiilhxi^ sxf g^sna i^aisi^ §2 01101-^^^1 ei^oia. ^s^i ax-i^, ^01 # ei 

^lAhoj ^ ^ 5c- ah§§ JHS^A|3|H 01 0|X|1FA|3| Sa^T ^thCKS^r ^ Si^hr 2X1- S2] eHS^ 3d 2S2£f« ?l& ^P£M 

safe 310^ eaH o| g ^t^i 2^ oma.) 

OIIS §3 £ § Ail AH CHI Aj Mf^b OR ^31 Xil 4,430, 570^M ^5613, 3>F£ g&2| 3 ai^H^HIg ¥{Sh 2 XI- 3 US* «^HJ 

5S§ 9I6H a»E SI b^g OIIUXPF £»0I S^SCK S3IIXI2I £ ^ ifi52, ai& 86t. « Me JH^P ««a M§£5 £g 5 

^^01 MCICH fi^SQ. 3 SHU, £ 2011 5EAIS B90IIA1 M 4> 2*^01, g£H2J ^SXF *!XFS£ 3H^H(2), §2^ blF0|Oi^9 3E.IH 2^(4) 
, ^ 0H^H(8)(X|X| ¥XH, SPI §J eiBSX-l (enclosure)^ £A|£|X| ag)» ?UIB 3^^ CH^M£I(200)M A*SBCh 3^^ 
CH£iMai(200)01IAl S£ HI 01 Al Oil 3H^(2) XF3I 522^E| 2 If Xj| CH oFfe 32.|E(4)2| dFOICH^fe S(6)e P 

©df 3H^ = (2)2|. SB Oil gttia 4* EXF .S.(12)££¥E|S|- »a»2SMI ^il HOiBCh M5B AffiBfOIEflanth 

anum-hexaboride)(LaB 6 ) ?H^Ei 3±£ eEH2J 2X1- H ^ g CHI AH , H^SS 2 XF gj(12) §2* 26F sUFOil 2|6H XJICHSCH, 3H±S(2 

)2| g£01i ^8*01 *!# g£0|| ffl-EF £12 gjflS g§9CF. §2 2oF s^ffe OilLHXI ^51 g2FA|3|^ 2£S Jlir^ gX|£|Oi &CF. & 
£g fiCHSfAOIfe »«g 3H^H(2) S^Oil E XFH It &XIAI2J * 3fteff VBI SXFg ^F^AI^Ife 510IQF. « dFOIOi^^ #^ AFg2^ 
H(2) 5^011 Ai^r ^&o| ^8 3^1 ^£^F fi^SQF; 2^1 S^2] ^01 SI £MF& # XjlCH^ ^ 2ACF. 01^ ?H^H(2 

)2| S^^HI §^¥^ SCF ¥0j6F&l S2i S3F Xil^M S^A|3II1 gh^g ^£|A|3|CH §£g e^FAI^JLF. 

5§ e^^M HICH3FJI ?|oFOj, eai2J SXF >SS 2H"0j|A] CH§£| M!*} 3H^HM AhSBQ. £ 2 Oil AH 3H^H(2) 01 01 XI ^ 

S(12) §^6F£^ AFg£jfe 1^9 ^H^F^ 2SS£|CH 0HinH(8)21 ^0|| S*f@CKS6f Mxllfe SXI£jCH £ 1 Oil AH 

10)2^A1 EAIBQ). Ol^l/d. e^^¥EH gj(12)2| ^(angular) ^*AIB H^HF^OIdF^I sab 8&8 M eH5He(Manhattan 

)" H^II^M UEILH^ SSOI 2101, M^iM ^^oF>!l ^o\D\ ^ oH ^§3b ^(12)2) y&^f AtStt ^ 

naiLF, ^f^ s ^Ei^oi eAioii s^g^ 3^^ §g ^i^^oi ^xiisoi 2i a. oia& 3^3- ch^M£I(2oo)^^, %m 

2^ ^ ?H^H 2^ ^£011 CHoH BW±^(2) HS2| (telefocal) 0IDISM ^ SiCF. ^m^m 3H^H(2) S3 ^ Oil hi 

S^M 4-&ISFU, 01 EH el S^2^ XHtlS^l ^sHAH^ S^l ^^01 S^£|Oi 3F£^ ^gOl ^OIU, OH ^^(8) BxHOil 

^XI9 9H^^(2)£| OIOIXIM OPIAI^iCF. Ol&ith 0|0|X|fe Ol^^jo^^ ^Qj^OiO^ ¥B2| 5i 13 ^ Of I ^^^^^ ee 

AFSCHO^ mQ. MS 2§g ¥BCHS S3 0I0IXIM ¥AF6F^I ¥I6H m ¥^CHI X^ ^i^S §^FS"°^AM i^3U, ^,^1 XF^ 3 
S^Sb|(14)2| 0I0IXI SE^ Oil (Fourier) S3 0|0|X|Oj| Olxim, # P»SJ ^ ?5°1 ?fie[ fi^SFOI ^xPF ^j^oFXI 

S^CF. CtFBFAl, Ol^^oi i§8 3^ (MM Mai (200) Oil M m dFOlO^ ^2^21 4- 5>ID. 

^SOI OI^HXF SFfe ^1^^! 3F^II 

SXF ^ ^ Oil AH AF§a^ #dH2J 2XF 2XF ^S^IS ?iB SXFOI^ 3^^(3^H E^) Sg&CF. & &90II £TFdF, 4^^(43H 2^ 

) SXF S£| H^HF^OIlAi * 5§ 2¥i 3S1^ ^ 2iCF. 0|^ SXF # LHOil 3H^^2F OH^H AFOI01I ^x|£i^ 4JW°\ 

§2 E^m ¥^F&o^m] g^SCF. OIIM MOi ^ keV2| g^S^IS bF01CH^£JCH ¥BCH^ S^SIfe 3H^H2j OIDIXIS 5j 

§»CF. 

# UI¥0ilAH ^^£1^ H S^l^¥£i 3H^HM fil&Q, 01 3^^ =P^0ilAH 5H^^^F OH^HM SCF CH 93^1 ^xl3>il e!CF: 
EB SXF^F asaoi 3H^H2] 2^j|^¥Ei ^F^ SOI 2^1^ OI^SIH, S^ll MPI2I xFOI^ ^H¥(aperture) ^l^xHg 

§^oF^I 9CF. CUBIAH, 2^2J ^^[^ i§e[ ^X|oF£^ 3H^H^ oF¥0il HdlHHj d^OICH^M ^^6F3AF SJ^2J & 

3 ^^^S ^^1 ^ oH ^S^o^Mj AFUXFOOI ^F3 ^£ ^ 2¥i Xj|g6F>ll 2CF. 

^@2| =?£ 31 

^^1 iSS 5ixHg SXF S ggg S XI £|Oi °XQ. £ 1^ ^ I Eh ^ Oil ^H¥0|| 2\m ^§901, 0|0IX|5FA|5?|^ mV\°\ BX\ 

S ai^HaFEl S?(£A|£|X| a^e)0IIAi M§£Jb, eBH2J S^rSFe m ^^(100)£| £30|CF. ^^(100)^ ^H^(104)S XILFfe ^iXF H(102) 

m ^#6F^ SXF ^^(200) ^ SXI9 SXF S 0!^(1O6)M SSShQ. S(102)^ S^r M XII (108), OIIS MCH AF^ISSI 9H¥ ¥AFQCF. 
XF^ eUZE §2 ^i^^ ^ 22^ ^^21 2XF 85(1 1 0.1 1 2pF m& M^I(108)M XI Ubr SXFS S^A|3|^ ^15^(114) &0\\ Mx-||( 

108)2J ^Qi 01 DIXIM ¥AF6F^CHI AFg^CF. ^^(100)01 dl^naini AFg£|£r 3?, ^I&(1 14)^ 0F^3 SEbr y^Xil 0| HH 

OICF. 

£ 1011 £AIS 5!xHg, geH2J m&m& SIXF H ^^(100)^ 14) ^Oil m& Bfll(108)2| 01 01 XI M ^»»Cf. 2§^2£, S8( 

ioo)oiiAi AFea^ m& gxn(ios)2j a^ie ^ied 14) ^2j m& sxikios) oioixiaa ^ah, aa ch^oj d § ^^ifm 4> sicf 



£ 3^ 2XF £J ^^OilAi AFgSF^I SXF # 4^^ O1^jgai(202)M LFEFtUCF. CH^Ma|(202)fe £ 22] ^E|i ^|^2| CH^'Mai (200)2F X\& 
& Pi¥^S £ 22| OiMMdl(200)2F ^AFoFffl ^AF& 4^XF^ ¥s^ SA|^3 2^(18), Q0\2.^ 2S(22) S ^F^ iS(24) 

01 ¥^F£l2iCF. 3H^H(2) ^ 3aiH(4)^F "CI0I2E ^^6^3 3^5r CHMMai(200)0ll M xH S , 5H^^(2) 3H^H(2) 3 2 Oil Ai 21 

2^ ^SoFH ZiaiH(4)fe Ifif XilCH^LF. (3dlH(4)^ SXH21 3aiH^ 2iCF) HdiLF, 3aiH(4) OF an Oil SSrSlfe ¥^F^ 

S^(18)£ CFOISH S^0ilAi21 ^g^oh as^ojj LHoH ¥&CHS S^Sfe 5H^H(2)^¥ei2| 01 01 XI M &)S^CF. 3HdbH(2)^ OeV^ II 
§£101, 3EIH(4) OFOICH^^ -10eV LHXI 1000eV 4 s 2iH 0H^H(8) dFOICH^^ 50keV LHXI 100keV 4^ fflCF. OtIS MOi, a 

^AlOjlOilAi OeV S?I2J 5H^H(2)^, 3d|H(4) bFOICH^^ -50eV0IH, 0H^^(8) dFOIOi^^ 1 0OkeVOI CF.(0| m 0j|AI^2i 51^^ flie.t£| 
XI a^feQ) S^(18)B §2 S^OIQ; S^l SSI ^^l 9\mM 2^(18) SDb XF^ ei^JF AFg§ 4^ 2i^LF, &^ 2^(18) 
£Qb 3^H2| XF^i SJ^^F S^^LF. 2^(18)^ 01IM mo\, ^ 2mm ¥JHIM eaiM&IHj- M^S 4 s 9JLQ. SESh, S(12) 

01 ^S3F^ 2^(18) LH21 # iS(22, 24) = Oil Ej-aF SF^&CF; §g ^SOI ° k 5mmO|CF. 
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S^(18)2| Oi£j#a|(200)^¥Ei 4^5* Oi£!M£|(202)£| #01 S ^£01 olSSCh £ 2CHI £A|9 5ixHg, 3^3 CH£JM£!( 

200)fe 3W±^(2) ^ 3£|H(4), 0H^£(8)2f tttS E&D. 0|£i°[ 9H^H(2pf- teg HO 6)011 Al 2^ 23l^¥Ei 3R4:E(2)» £ 

3di£ #(6) ^ chi gam 5ie ns^ »a; oib *\mm wo\o\± aioja^i »cl £ 2011 eais 5!xh^, §2?i ei 

21(10)21 3S^2tfl(14)0||A| 0I0I XPI- 89 Oil AH UEfUfe £!3 a^g ««^Cf. 

3I#2| 3^ O^MEI(200)01I CH8H E 42I ^ $\X\(Z)Q\ SXj- 0||tfXI(V(Z)) £^£b 9H^£(2) S3 ¥E°J b*8 SJI S^(30) ¥5 Oil 
Aife S ^AlOjiOilAj BU±^(2)D\ OeVOlU 32JH(4)^ -SOeVOil 21 2 1 CtH^Oil 231b OT2|2g ZJ g<*OII &b UBfcHCL y 
S ^j^lfe S5f aHfM ^£!A|£JQ. d|oi(io)oj # ^ ¥B2j 3^2tH(14)0i|AH OlDIXPh S^SIb a& si^ m. 

«g»CK £ 3011 EA|@ 51xHg, 3^ Oi£iMB|(202)0ilAH, 3dlE(4)b 2| O^OICH^Q xH^ »3I £0; 3£iU, S^(18)£ 
^ 4^ keV^ tifOICH^^Q. S^(18)2I a&e «S|3|£Sfc 2 keV LH XI 10keV g^Oil 2ie 4^ 0j|« mo\ <M ^A|0j|0||Ai, 2 

-(18)g 2keV^ bfOIOI^Sa. H^(18)S 3H^£(2) ¥5 ^S^i &e!(20)0| 6H3|3|2S 5,^12^ £A|S 5!xHg, 22(24)01IAi 
SC[ BB S30S¥EI P0|.£=. 2)(22)S MS8Q. 01 H-S SIS S(12)0I S^(1-8)SS mO\D\7\ SG1I »«£E|3H Sjgo^l 
H£|£ B(6) biCH S8J>0|| 3||± = (2)« gxl « 4^ 21(22. 24) °J = g BBT 4* £10-; 32HU, SJ^ AlOIIOil AH Cf0|2^ ^(22)^ °* 2mm a 

S3 22(24)^ ^ k 100mm »3|« &m 4> 21 CK 

g£J ^S£!(26) * ^ ^S£(28)°S SE 5 Oil EAIS 4^a CH^M 2-1(202) Oil Oitl ^S£M0| 3^(18)011 MOIS ttH^XI CfOISH S( 
22)^ ^S2S s^'OI^Ai g^lSa. £'(12)01 2^(18)°^ MOj^^ XI ^^S(32)0i|AH ^^<^(26)0I HOI^ X|goi ^ h 
4- aia. CfO|££ lM22)m ^^?H, 3H4iH(2) SI 3^>^StH(14)2) 0I0IXI 2¥b ^^OIW, ^ 01 S £^±= 3H^H(2) S3 ¥1011 ^Ol^Cf 



SES!" £ 5b CfO|S£ ^ (22) Oil AH 2^l^¥Ei ^(24)0ilAi ^^h^oi Ay^s^ ^gj- ^5(1^ S0|£ib 51 M UBt«0; 2 

^1 ^£01lAi^ o^m x[Q\^ n=? (aperture) Vl^M m&^Q. ^mfe 2=Hl8)0iiAH2| 2keVS ^^UlU^SMi 4= 

O; Olfe AfgX^^ 4^^ CH^jMdl(202)2i ¥|x|0ilAH 3H^H(2) §J BS^2W(14)S| S3S 0|D|X|lfA|3|5E^ 5)g&Q. EQ-BJ-Aj , 2 

^d8)^ Mmxv\ mmm &x\o\±m naiE(4)£j b^oioi^s zm^^^w Dm ^£ ^ 2¥i &^6^^ ojgohoi, s 

^ 2^(18)°J S^&o^Mi ^J^^i ^(12)M 4^ SQ. EEth, 2^(18) SE^M 31fA|5PI ¥i5H(4^ eV), 

^^1 ^SOii df£f, 3^^ §J 4^^ Oi^JM 2.1(200, 202) S¥0il CHS ^idi ^ £ 4 % £ 50il £A|o^C|. £ 5b 4^^(26, 28)01 
H(2) ¥32] UfOIOi^ 52j3|- ¥^5^| XII OiH ^ 2iO), SSK34) AlOil mxi>il £lb ^^iM UEftUCf. mm lUfb 2^ (If 

= ?H^£(2)2j ein smmm ^ 2m cf§ ii^2j ^(12)^ s^(i8)hi siuesmi ^ saq. 

s ^ h s° ^§ ^ AioiiB ^Sofaxie^, ^oi ^ &s°i ee^i ubiioidi xjiti-sjb 2^ oma, ^si, di^naini 
oil ah sx^eoii §§§ ^s^ oixiei, ^ ^s^j eqe ^Aioiib o^oia^^g as sxh gj nn chi ah hi ahi s&^cf. 
ao «iai 011 m%9\ oae ^ s^oi 01 of s^soii £ioH ^xh^ g ^ssj ^^uioiiai Dt^otQ. 

& l f Sg S^2J ^'§§1 ^tl ^Xlo^l 9\oWM 3Hri:H O^Oil 3£|H£| bfOICH^M SS&°SM1 g£°^§2 

S¥I 4^ 5ACI. ^13 Oil tl^iOi^m ZE^S^Ol £1^2] ^^^M 4- SAD. 

(57) S^Hj a 91 
S^PS 1. 

3H^H, 9H4iH^¥Ei 2Xf2f g^H^ bHxIS 2^, 4^| 2^ Oil HJ 6H ^>0| BXm m^°^ bHxIQ OHi^H ^ 

^ 4^1 ohih^ Ahoi chi bHxis §a m=tm s^sfe axh 

^Ol ^^¥Ei SXf £01 EJAf£J£^ 9lxl£l ^H^P; ^ 

401 SXf gJHf AH^ e^Olffl ^Ol ;H¥M ^ S^A|3|£^ Q^9\ &I\ &j ^j^g S^ofb 5111 ^§£5 6fb 51 

Xh £J 

a^?& 2. 

XII 1 mOW 910] M, 3W±E.D[ &f OeV^ OhOIOi^HIb 51 M ^§25 6Fb 2Xf gj ^g. 
S^PS 3. 

Hi 1 SOU 210UH, S^OI HB.IH 2^°] 5!M fS2g 6^ SXF ^ ^g. 
S^PS 4. 

XII 1 »0II 9XO\M f 2^01 ° fc -10eV LHXI 1000ev S¥i^ bfOICH^^ib 51 M ^§£S 6fe SXf gj ^g. 
S^P» 5. 

XII 1 »0II ^OiAi, OH it I- ^ fc 50keV LHXI 100eV S^i^ bfOICH^Sb 51 M 6fe SXf gj 1^. 

6. 

XII 1 SOil 9XOiM, 2^01 2keV UiXI 10keV g¥i^ bfO|CH^£lb 5!M ^§25 Sfb SXf gj ^g. 

a^s 7. 

XII 1 SOil 9iO\M, 3K±^t 2^ Oil ¥S Ui^ 2i£lb 51 ^ "S££ 6fb 2XF S lg. 

a^ps 8. 
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xii 1 »oii ?1o\'m', &d\ s^oi hdi 3\\±^9\ s^e a^ss aiab 21m ax* a su. 

S^S 9. 

XII 1 »0i| °iCHAH, AO] s ^ s ^oj c=l MD[ of 2mm oj 51 ^§H^ ohfe 2X1- S tig. 
S^?» 10. 

XII 1 BNffl 9Ji0\M, &D\ S^OI eai^EOH^.^^Q MSHS ofe sxi- a 
S^S 11. 

XII 1 9X0\M, £PI S^OI £X|- g)0l SH&ofe if &§8Ufl, &OI M£ 5mm£>] 3>te ofhr S» S m 

U. 

S^S 12. 

XII 1 »0|| ^OiAi, £D| x.^ S ^ 0| a^j a ^o^ ¥ E1 ° k 2mm &3J0II dHx|£|^ 6fe SXJ S fig. 

S^S 13. 

XII 1 »0|| StXCHM, HD\ S^OI &2| Of|^E^¥& fif 10mm 21^ CHI UHx|£|^ ^§2S ofe 2Xh a gg. 
S^S 14. 

2If S i^Oil 2Xf SI Xllgofe a JS2SAi, 

axf S »«8J2; 

&}| a* xisa e^ei xii 1 aaioii »«@ as soi:a; 

4PI XII 1 a?j|^¥EI XII 2 SJII Sf¥^o^ Si S0| HI; 

6PI XII 2 S^l^¥9 XII 3 231 o^¥^o^ S Xf gig S^A|3|H; 

£>0| a XI- S3f 2^ e^ei a4=2J a» gj SoH #3| g^ggi a XI- Si BaA|3|fe S»8fe 51 g Sfe a» S SIS 
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